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(54) POLYOLEFIN COMPOSITION AND ARTICLE MOLDED THEREFROM 

(57) A polyolef in composition which comprises 45 to 
90 parts by weight of a propylene polymer (A) having a 
[r\] value of 0.5 to 10 dl/g and a Tm value of 100 °C or 
above and comprising 100 to 80 mole % of propylene 
units, 0 to 10 mole % of ethylene units and 0 to 15 mole 
% of C 4 -C 12 a-olefin units, and 5 to 40 parts by weight 
of an ethylene-a-olef in copolymer (B) having a [r|] value 
of 0.5 to 1 0 dl/g and comprising 70 to 95 mole % of eth- 
ylene units and 5 to 30 mole % of C 4 -C 12 a-olefin units, 
and 2 to 25 parts by weight of a propylene-a-olefin-eth- 
ylene terpolymer (C) having a [rj] value of 0.5 to 10 dl/g 
and comprising 40 to 77 mole % of propylene units, 20 
to 40 mole % of C 4 -C 12 a-olefin units and 2 to 20 mole 
% of ethylene units (with the total amount of the compo- 
nents (A, B and C) being 100 parts by weight) and 
which is excellent in flexibility, transparency, mechanical 
strengths and heat resistance. 
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Description 
TECHNICAL FIFI n 



trans^X !17hk 5 10 3 POly ° ,ef,n com P° sition whi <* is excellent in mechanical strength, flexibility and 

transparency and further relates to a molded article of the polyolef in composition. More particularly the present inven 
to l M " ce , med wrth a Po'y 0 "*" composition having excellent mechanical strength flextoilitya^d ira^eS 23 a 
molded art.de such as a film or a container which is composed of the polyolef in erosion transparency and a 

'0 BACKGROUND ART 

Polyolef ins such as propylene polymers are so excellent in rigidity, heat resistance and impact resistance that thev 
are used as various molded articles and in a variety of fields resistance that they 

Known methods for further enhancing the properties, such as the impact resistance of polyolefins include for 
tTtoTa Z^Sr h ~ n « - «*~ c^olymerizing 

Japanese Patent Laid-open Publication No. 4(1992)-337308 discloses the production of a block copolymer com- 
pnsing first polymery propylene optionally with ethylene in the presence of a specified metallocene Si ara 

to 6 h y en 7 n,tS '/ nd subse< ' uent| y copolymerizing ethylene and propylene in a weight ratio of 10* 0 to 955 

to To ^TlT^Z ^T"' Wh K 6rein hom0 P ol >— - -polymer obtained fn the f M step anTo!" 
£cl 1 £ w r u copolymer obtained in the second step amounts to 60 to 5% by weight both beinc 

mo i^m e f a e Pub,ication No 5(1993).202 1 52 discloses a process for producing a polypropylene 
S ™f 'f' S,^'" 9 2 ° to , 99% by -W* °< * ^ystaHine polymer having at .east 95% by weigW SSe 
eTull £ n y 9 ^ ° an ^P"™ 5 ethylene/propylene copolymer having 20 to 90% by weight of* njl 

"ff 1 n J 8 pre , sence of a "WJ«» composed of a transition metal compound and an organoalum^um com- 

^Z STs^S^Z ?!f inin9 am ° rph0US eth vlene/ProSene copolymerTc^ S o7in Te 
f 9S <ype metall °cene compound and aluminoxane. The polypropylene moldinq material 
obtained by this process is described as being excellent in. especially, low-temperature impacTstrengm 

Known methods for further enhancing the impact resistance of olefin polymers also Suae one Tmorisina blend 
,ng an elastomer with po.ypropy.ene. However, due to its poor optica, proper^ such?s ^ 
polypropylene having an elastomer blended therein has been limited ansparency. tne use of such 

jJSSSSSSSi SR^S propertes of is described for 

arJ^ f 1r a ^ ,hC requiremen,s on the Parties of polyolefins are becoming more severe, and thus the devel- 
SC:.^ 8 ^ imp<OVed Pr ° PerteS and molded artic,es ° f ^ PcwL compo- 

nr^M^f er )li nVemi0n h3S bee " made in the above circumstances. Thus, it is an object of the present invention to 
222 f P° ly0lef,n fornPosrtion which is excellent in mechanical strength, f lexibi.Ky and VansparencfarS S5h2 
object of the present invention to provide a molded article of the polyolef in composition. 

DISCLOSURE OF THF INVENTION 

The polyolef in composition according to the present invention comprises: 
45 to 90 parte by weight of a propylene polymer (A), the above propylene polymer (A): 
having an intrinsic viscosity [n] of 0.5 to 10 dl/g (i) 

having a temperature (Tm) of at least 100'C at maximum peak position of an endolhermic curve obtained 
when measured by a differential scanning calorimeter (ii) and ootained 
comprising 100 to 80 mol% of units derived from propylene. 0 to 10 mol% of units derived from ethylene and 0 
to 1 5 mol% of units derived from an a-olefin having 4 to 1 2 cartoon atoms (hi): 

5 to 40 parts by weight of an ethylene/a-olef in copolymer (B). the above ethylene/a-otefin copolymer (B): 
having an intrinsic viscosity [nj of 0.5 to 1 0 dl/g (i) and 

comprising 70 to 95 mol% of units derived from ethylene and 5 to 30 mol% of units derived from an olefin 
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having 4 to 12 carbon atoms (ii); and 

2 to 25 parts by weight of a propyl ene/a-olef in/ethyl ene terpolymer (C), the above propylene/a-olef in/ethylene ter- 
polymer (C): 

£ 

having an intrinsic viscosity [r|] of 0.5 to 10 dl/g (i), and comprising 40 to 77 mol% of units derived from propyl- 
ene, 20 to 40 mol% of units derived from an a-olefin having 4 to 12 carbon atoms and 2 to 20 mol% of units 
derived from ethylene; 

io provided that the total of components (A), (B) and (C) is 100 parts by weight. 

This polyolefin composition is excellent in mechanical strength (especially, low-temperature impact resistance), 
flexibility and transparency. 

Besides the above polyolefin composition, the present invention also provides the following embodiments. 
15 In an embodiment of the polyolefin composition, the propylene polymer (A) and ethylene/a-olef in copolymer (B) is 

replaced by 75 to 95 parts by weight of a propylene block copolymer (A'), 
the above propylene block copolymer (A') comprising: 

60 to 90% by weight of a room temperature n-decane insoluble component (A'-1), the above room temperature n- 
20 decane insoluble component (A'-1 ): 

having an intrinsic viscosity fo] of 0.5 to 10 dl/g (i), having a temperature (Tm) of at least 100°C at maximum 
peak position of an endothermic curve obtained when measured by a differential scanning calorimeter (ii), and 
comprising 100 to 80 mol% of units derived from propylene, 0 to 10 mo1% of units derived from ethylene and 0 
25 to 15 mol% of units derived from an a-olefin having 4 to 12 carbon atoms (iii); and 40 to 10% by weight of a 

room temperature n-decane soluble component (A' -2). the above room temperature n-decane soluble compo- 
nent (A*-2): 

having an intrinsic viscosity h] of 0.5 to 10 dl/g (i), and 

comprising 60 to 90 mol% of units derived from propylene and 40 to 10 mol% of units derived from ethylene, 
30 provided that the total of components (A*) and (C) is 100 parts by weight. 

In another embodiment of the polyolefin composition, the propylene polymer (A) is replaced by 45 to 90 parts by 
weight of a propylene block copolymer (A"), 

the above propylene block copolymer (A") comprising: 

35 

60 to 95 parts by weight of a room temperature n-decane insoluble component (A"-1), the above room temperature 
n-decane insoluble component (A"-1): 

having an intrinsic viscosity [rj] of 0.5 to 10 dl/g (i), 
40 having a temperature (Tm) of at least 100°C at maximum peak position of an endothermic curve obtained 

when measured by a differential scanning calorimeter (ii), and 

comprising 75 to 100 mol% of units derived from propylene, 10 to 0 mol% of units derived from ethylene and 
15 to 0 mol% of units derived from an a-olefin having 4 to 12 carbon atoms (iii); and 40 to 5 parts by weight of 
a room temperature n-decane soluble component (A"-2), the above room temperature n-decane soluble com- 
45 ponent (A"-2): 

having an intrinsic viscosity [rj] of 0.5 to 1 0 dl/g (i), and 

comprising 60 to 90 mol% of units derived from propylene and 40 to 10 mol% of units derived from ethylene, 
provided that the total of components (A"), (B) and (C) is 100 parts by weight. 

so In a further embodiment of the polyolefin composition, the propylene polymer (A) is replaced by 45 to 90 parts by 

weight of a propylene homopolymer or random copolymer (A ,M ), 

the above propylene homopolymer or random copolymer (A'"): 

55 having an intrinsic viscosity [nj of 0.5 to 10 dl/g (i), 

having a temperature (Tm) of at least 100°C at maximum peak position of an endothermic curve obtained 
when measured by a differential scanning calorimeter (ii), and 

comprising 100 to 75 mol% of units derived from propylene, 0 to 10 mol% of units derived from ethylene and 0 
to 15 mol% of units derived from an a-olefin having 4 to 12 carbon atoms (iii), 
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provided that the total of components (A'"), (B) and (C) is 100 parts by weight. 
In a still further embodiment, the polyolefin composition comprises: 
50 to 75 parts by weight of the propylene block copolymer (A') and 

more than 25 parts by weight but up to 50 parts by weight of the propylene/a-olefin/ethylene terpolymer (C). 
provided that the total of components (A) and (C) is 1 00 parts by weight. 

The molded article of the present invention is formed from any one of the above polyolefin compositions 

™f ?? i 3 ^ 16 ° f the , present invention is also form «l Tom any one of the above polyolefin compositions. 

fISin!?. \ 6XamP e> m0 ' ded artiC ' e ° f the present invention is excellent in mechanical strength 
(especially, low-temperature impact resistance), flexibility and transparency. 

« BEST MODE FOR CARRYIN G OUT THF INVFNTinfvl 

.orJ h ^ P °!m lefi !i compositio ( n of P feserrt ™"*on comprises a specified propylene polymer (A), ethylene/a-olefin 
copolymer (B) and pro P ylene/a-olefin/ethylene terpolymer (C). First, these components will be described in detail 

so Propylene p olymer (A) 

The propylene polymer (A) for use in the present invention is as defined below. 

* L^^otpS™ th6re0f ran96S fr0m ° 10 dl/9 ' Preferabl » fr0m 1 5, ° 3 0 dl/9 35 3t 

(ii) The temperature (Tm) at maximum peak position of an endothermic curve obtained when measured by a differ- 
ential scanning calorimeter (DSC) is at least 100*0, preferably, in the range of 120 to 165°C 

(iii) The propylene polymer comprises: 

so 1 00 to 80 mol%. preferably. 1 00 to 85 mol% of units derived from propylene. 

0 to 1 0 mol%. preferably. 0 to 8 mol% of units derived from ethylene and 

0 to 15 mol%. preferably. 0 to 10 mol% of units derived from an a-olefin having 4 to 12 carbon atoms. 

m JTiTlff ° f a ;°!? ir ? havi " 9 4 to 12 carbon atoms incl "de 1-butene. 1-pentene. 1-hexene. 4-methyl-1-pentene 3- 
Seo P 6 ^ 

The propylene polymer (A) may be either homopolypropylene or a block copolymer of propylene, ethylene and an 
a-olet ,n havmg 4 to 1 2 carbon atoms and further may be a propylene random copolymer other than the Sow deiribS 
propylene/a-olef in/ethylene terpolymer (C), as long as it has the above-mentioned properties 

of a T^SL nT!™ I 30 ' 5 "™ (A) iS 3 b ' 0Ck ^PO'y™* jt is P"*"* to be a propylene block copolymer composed 
of a crystalline polypropylene component and a random copolymer component 

in a l^Z™ r?!f "J P °' y T (A ? may C ° ntain 3 """P 0 ™" 1 deriv ed from an olefin other than the above a-olefin 
in a small amount not detrimental to the object of the present invention, for example. 10 mol% or less 

- sti.. ;«sSw * 6 p ;r ene polymer (A) is pre,erred to ran9e ,rom 40 to 7o% - ,rom 45 * «* 

ab^-^^erT. Pr ° PWene " * ""^ h as ^ as ^ *• 

A polyolefin composition which is excellent in mechanical strength, flexibility and transparency can be produced 
so Tt£f r P ° ,ymer (A) t096ther with the fo,lowin 9 ethylene/a-olef in copolymer^) and^eneToS 

SEISllES ° ,y ,T (C) ^ the Tm ° f •» propylene polyme^A) is within the^e range, 

the resultant polyolefin compositon has excellent heat resistance. 

ni a rio 1 ftL PO K 0lefin "'T 05 ' 1 * 0 ," ° f thS pr6Sent invention - the ,ollowin 9 Propylene block copolymer (A") can be used in 
bS^ym^A^ 1° !? f ° ,IOWin9 •^•**<**' copolymer (B). and the following propylene 

block copolymer (A •) or propylene block copolymer (A~) can be used in place of the above propylene polymer (aT 

Propylene block copolymer (A) 

ubfo^ST^f* 'y 30 *™ (A<) ,or use in ^ present invention comprises a room temperature n^ecane insol- 
uble component (A -1) and a room temperature n-decane soluble component (A-2). 
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In particular, the propylene block copolymer (A') comprises: 

60 to 90%, preferably, 70 to 85% by weight of the room temperature n-decane insoluble component (A'-1), and 
40 to 10%, preferably, 30 to 15% by weight of the room temperature n<lecane soluble component (A* -2). 

5 

The room temperature n-decane insoluble component (A'-1) contained in the propylene block copolymer (A') has 
the following characteristics. 

(i) The intrinsic viscosity fr] thereof ranges from 0.5 to 1 0 dl/g, preferably, from 1 .5 to 3.0 dl/g as measured at 1 35°C 
io in decahydronaphthalene. 

(ii) The temperature (Tm) at maximum peak position of an endothermic curve obtained when measured by a differ- 
ential scanning calorimeter (DSC) is at least 100°C, preferably, in the range of 120 to 165°C. 

(iii) The room temperature n-decane insoluble component comprises: 

is 100 to 80 mol%, preferably, 100 to 85 mol% of units derived from propylene, 

0 to 10 mol%, preferably, 0 to 8 mol% of units derived from ethylene, and 

0 to 15 mol%, preferably, 0 to 10 mol% of units derived from an a-olefin having 4 to 12 carbon atoms. 

Examples of a-olefins having 4 to 12 carbon atoms are those set forth above and mixtures thereof. Of these, 1- 
20 butene is preferred. 

The room temperature n-decane soluble component (A'-2) contained in the propylene block copolymer (A') has the 
following characteristics. 

(i) The intrinsic viscosity [t|] thereof ranges from 0.5 to 10 dl/g, preferably, from 1 .0 to 5.0 dl/g as measured at 135°C 
25 in decahydronaphthalene. 

(ii) The room temperature n-decane soluble component comprises: 

60 to 90 mol%, preferably, 70 to 80 mol% of units derived from propylene, and 
40 to 10 mol%, preferably, 30 to 20 mol% of units derived from ethylene. 

30 

The melt flow rate (MFR, measured at 230°C under a load of 2. 1 6 kg in accordance with ASTM D1 238) of the pro- 
pylene block copolymer (A') composed of the above room temperature n<Jecane insoluble component (A'-1) and room 
temperature n-decane soluble component (A -2) ranges from 0.1 to 200 g/10 min, preferably, from 0.5 to 15 g/10 min. 

Further, the propylene block copolymer (A') may contain component units derived from an olefin other than the 
35 above a-olefin in a small amount not detrimental to the object of the present invention, for example, 10 mol% or less. 

A wide variety of known propylene block copolymers can be employed in the present invention as long as they have 
the above-mentioned properties. 

A polyolefin composition which is excellent in mechanical strength, flexibility and transparency can be produced 
from the above propylene block copolymer (A*) together with the following propylene/a-olefin/ethylene terpolymer (C). 
40 Moreover, when the temperature Tm of the propylene block copolymer (A*) is within the above range, the resultant poly- 
olefin composition has excellent heat resistance. 

Propylene block co polymer (A") 

45 The propylene block copolymer (A") for use in the present invention comprises a room temperature n-decane insol- 
uble component (A M -1) and a room temperature n-decane soluble component (A"-2). 
In particular, the propylene block copolymer (A") comprises: 

60 to 95%, preferably, 70 to 90% by weight of the room temperature n-decane insoluble component (A"-1), and 
so 40 to 5%, preferably, 30 to 10% by weight of the room temperature n-decane soluble component (A"-2). 

The room temperature n-decane insoluble component (A"-1) contained in the propylene block copolymer (A") has 
the following characteristics. 

55 (i) The intrinsic viscosity ft] thereof ranges from 0.5 to 1 0 dl/g, preferably, from 1 .5 to 3.0 dl/g as measured at 135°C 
in decahydronaphthalene. 

(ii) The temperature (Tm) at maximum peak position of an endothermic curve obtained when measured by a differ- 
ential scanning calorimeter (DSC) is at least 100°C, preferably, in the range of 120 to 165°C. 

(iii) The room temperature n-decane insoluble component comprises: 
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75 to 100 mol%. preferably. 85 to 100 mol% of units derived from propylene. 
10 to 0 mol%. preferably. 6 to 0 mol% of units derived from ethylene and 

15 to 0 mot%. preferably. 10 to 0 md% of units derived from an a-olefin having 4 to 12 carbon atoms. 

buteS isT l e^." 0,efinS ^ 4 10 12 Carb0 " atomS 3re 1,1056 S6t forth and mixtures *«* « *ese. 1- 
I^^SSST SO,Ub ' e C ° mPOnent (A "" 2) COntain6d in the Pr ° py,ene b,0Ck < A "> has *• 

in SSSSSSSSS!^ ran9es from 05 to 1 0 d " 9, preferably> from 10 to 50 d " 9 as measured at 135 ° c 

(ii) The room temperature n-decane soluble component comprises: 

60 to 90 mof%. preferably, 70 to 85 mol% of units derived from propylene and 
40 to 10 mol%. preferably, 30 to 15 mol% of units derived from ethylene. 

nv^fT,? f,OV 7 ate ^ ?' measured at 230 ° C under * of 2.16 kg in accordance with ASTM D1238) of the pre- 
fln^f C ° P ° ymer (A > C ° mPOSed 01 1,16 above room future n-decane insoluble component (A»1) and room 
20 ^ZT "* 50 Uble COmP ° nent (A "- 2> 9enera " y ran9eS fr ° m 01 t0 200 min ' P™*** fro- ol ^5 

ah r»I Ur !l!!; pr ° Py,e , ne WOCk c °P o| y m * < A "> ma y contain component units derived from an olefin other than the 
above a-olef .n ma small amount not detrimental to the object of the present invention, for example. 1 0 mol% oHesT 

theaT^^^ 

25 frnm A th?I y K l6fin which is excellent in mechanical strength, flexibility and transparency can be produced 

from the above propylene block copolymer (A") together with the following ethylene/a-olefin copolymer (BiandoroovT 

2£2? K 6tMene te r' ymer (C) - MOreOVer " When the temperature Jm °' the Prop^eneTcS TSpoK^" 
wrthin the above range, the resultant pdyolefin composition has excellent heat resistance. * ( } 

30 Propylene polymer f A ") 
py^rAS 

(ii) The temperature (Tm) at maximum peak position of an endothermic curve obtained when measured bv a differ 
ental scann,ng calorimeter (DSC) is at least 1 00»C. preferably, in the range of 1 20 to 1 65»C 
(hi) The propylene polymer comprises: 

100 to 80 mol%, preferably. 100 to 85 mol% of units derived from propylene 
0 to 1 0 mol%, preferably, 0 to 8 mol% of units derived from ethylene and 

0 to 15 mof%, preferably, 0 to 10 mol% of units derived from an a-olefin having 4 to 12 carbon atoms. 

bute^elT^."° ,e,inS haVi " 9 4 10 ^ Carb ° n at0mS ^ th ° Se S6t forth and mixtures Of these. 1- 

a „ T !!l P T y,ene (A "" ) may be either "omopo'ypropylene or a random copolymer of propylene ethylene and 

d^h2 n!TT 9 V° J ?^ n at0mS and further ma * be a P ra P^" a ™dom copdymerX *a7me b^ow 
descnbed propvlene/a-olef,n/ethylene terpolymer (C). as long as it has the above-mentionedpraperties 

in * Tn2 ^ P /° f TL en < !- P0,ym * (A " ) COrtain 3 component derived from an olefin other than the above a-olefin 
•n a small amount not detnmental to the object of the present invention, for example. 10 mol% or less 

st.le^c^^ 

abovt^ionX^e^ Pr ° Py ' ene ™ h ^ invenfon 38 ^ as »— •» 

fr« m A H P0,y0le !! n composition is excellent in mechanical strength, flexibility and transparency can be produced 
from the propylene polymer (A") having the above melting point together with the flowing elny. ene7«3ef in c^oS 
?JSL ^^"^^Z^yner (C). Moreover, when the temperature Tm of me propyl^^S" 
■s within the above range, the resultant polyolef in composition has excellent heat resistance 
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Ethylene/a-olefin copolymer (B) 

The ethylene/a-olefin copolymer (B) for use in the present invention is characterized by: 

5 having an intrinsic viscosity [t|] of 0.5 to 1 0 dl/g, preferably, 1 .0 to 5.0 dl/g as measured at 1 35°C in decahydronaph- 

thalene (i), and 

comprising 70 to 95 mol%, preferably, 80 to 92 mol% of units derived from ethylene and 30 to 5 mol%, preferably, 
20 to 8 mol% of units derived from an a-olefin having 4 to 12 carbon atoms (ii). 

io Examples of a-olefins having 4 to 12 carbon atoms include 1-butene, 1-pentene, 1-hexene, 1-heptene, 1 -octene, 

1- decene, 1-dodecene, 4-methyM-pentene and mixtures thereof. Of these, a-olefins having 4 to 8 carbon atoms are 
preferred, and 1 -butene, 1 -hexene and 1 -octene are especially preferred. 

In addition to the units derived from ethylene and units derived from the above a-def in, the ethylene/a-olefin copol- 
ymer (B) may comprise units derived from the above a-olefin but also units derived from other olefins and polyenes, if 
75 necessary. Specifically, the ethylene/a-olefin copolymer (B) may contain units derived from, for example, a vinyl com- 
pound such as styrene, vinylcyclopentene, vinylcyclohexane or vinyl norbornane, a vinyl ester such as vinyl acetate, an 
unsaturated organic acid such as maleic anhydride or its derivative, or a polyene such as a conjugated diene and a non- 
conjugated diene such as dicyclopentadiene, 1,4-hexadiene, dicyclooctadiene, methylenenorbornene or 5-ethylidene- 

2- norbornene. 

20 The ethylene/a-olefin copolymer (B) may be either a random copolymer of ethylene and an a-olefin or a block 
copolymer thereof. 

Of the above ethylene/a-olefin copolymers (B), ethylene/a-olefin random copolymers are preferred, and the use of 
ethylene/1 -butene, ethylene/1 -hexene and ethylene/1 -octene random copolymers is especially preferred. 

The polyolefin composition of the present invention may contain at least two types of ethylene/a-olefin copolymers 
25 (B) described above. 

A wide variety of known ethylene/a-olefin copolymers can be employed in the present invention as long as they 
have the above-mentioned properties. 

Propvlene/q-olefin/ethvlene terpolvmer (C) 

30 

The propylene/a-olefin/ethylene terpolymer (C) for use in the present invention is characterized by: 

having an intrinsic viscosity [n] of 0.5 to 1 0 dl/g, preferably, 1 .0 to 5.0 dl/g as measured at 1 35°C in decahydronaph- 
thalene (i), and 

35 comprising 30 to 80 mol%, preferably, 40 to 77 mol% and, still preferably, 50 to 71 mol% of units derived from pro- 
pylene, 

40 to 15 mol%, preferably, 40 to 20 mol% and, still preferably, 35 to 25 mol% of units derived from an a-olefin, and 
20 to 2 mol%, preferably, 15 to 4 mol% of units derived from ethylene (ii). 

40 Examples of a-olefins having 4 to 12 carbon atoms include 1-butene, 1-pentene, 1-hexene, 4-methyl-1-pentene 
and 1 -octene. Of these, 1-butene is preferred. 

The propylene/a-olefin/ethylene terpolymer (C) may contain component units derived from an olefin other than pro- 
pylene, a-olefin and ethylene in a small amount, for example, 10 mol% or less. 

A wide variety of known propylene/a-olefin/ethylene terpolymers can be employed in the present invention as long 
45 as they have the above-mentioned properties. 

The above propylene polymer (A), propylene block copolymer (A'), propylene block copolymer (A M ), propylene pol- 
ymer (A" ), ethylene/a-olefin copolymer (B) and propylene/a-olefin/ethylene terpolymer (C) for use in the present inven- 
tion can be produced with the use of, for example, a conventional Ziegler catalyst such as a solid titanium catalyst, a 
metallocene catalyst containing a metallocene compound of a transition metal such as zirconium or a vanadium cata- 
so lyst while appropriately selecting the type and amount of monomer and the catalyst fed into each polymerization sys- 
tem. 

For example, a solid titanium catalyst comprising a solid titanium catalyst component and an organometallic com- 
pound catalyst component optionally together with an electron donor can be used as the catalyst. 

The solid titanium catalyst component may be, for example, one comprising a support having a specific surface 
55 area of at least 1 00 m 2 /g and titanium trichloride or a titanium trichloride composition carried thereon, and another com- 
prising, as essential components, magnesium, a halogen, an electron donor (preferably, an aromatic carboxylic ester, 
an alkyl containing ether or the like) and titanium. Of these, the latter solid titanium catalyst component is preferred. 

The organometallic compound catalyst component may be, for example, an organoaluminum compound such as a 
trialkylaluminum, a dialkylaluminum halide, an alkytaluminum sesquihalide or an alkylaluminum dihalide. The type of 
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organoaluminum compound can be selected in accordance with the type of titanium catalyst component employed 

The electron donor may be. for example, an organic compound containing a nitrogen atom a phosphorus atom a 
sulfur atom, a s,hcon atom, a boron atom or the like. An ester or ether confound c^aiSg^S^om t pre 

These catalyst may be activated by copulverization or other means, and an olefin may be prepolymerized. 
Polvolefin comp ositinn 

The polyolef in composition of the present invention comprises: 

45 to 90 parts by weight, preferably. 55 to 85 parts by weight of the propylene polymer (A) 

2 to 5 h V Wei9 ^ P "f 'I?" 10 1 ° 30 ^ by wei9ht ot the ethylene/a-olef in copolymer (B), and 

by We,ght P re,erab| y- 5 to 1 5 parts by weight of the above propylene/a-olefin/ethylene teroolvmer ra 
provided that the total of components (A). (B) and (C) is 100 parts by weight. 0,eT,rVetn y |ene ^polymer (C). 

ene ^^^1^"^°"^ inVenti ° n inC,udeS Various «*«*merite in which in place of the propyl- 

ZTJL ? thTT P °! ymer (A<) a0d 25 to 50 partS by we * ht ' P refer ^- 30 t° Ja* f^gwS^^ 
ene/a-olef.n/ethylene terpolymer (C). provided that the total of components (A') and (C) is 1 00 parts bVweiaht 

When use is made of the propylene block copolymer (A"), the polvolefin compoitio comS isToTparts bv 
we.ght. preferably. 55 to 85 parts by weight of the propylene block copolymer (A™ 5 to 40^ 0^°^^ 
1 0 to 30 parts by werght of the ethylene/a-olefin copolymer (B). and 2 to 25 parts by weight nnritarabh^ Sto* iKSSS 
weight of the propylene/a-olefin/ethylene terpolymer (C). ^P^rts oy we.ght. preferably. 5 to 15 parts by 

provided that the total of components (A"). (B) and (C) is 100 parts by weight. 

When use is made of the propylene homopolymer or propylene random copolymer (A'") the polvolefin coimraitinn 

" nd 2 10 25 partS by Preferably. 5 to 15 parts by weight of the propylene/<x-olefin/e?hylene teT^i^Z 

provided that the total of components (A'"). (B) and (C) is 1 00 parts by weight. 

In a further embodiment, the polvolefin composition of the present invention comprises: 

50 to 75 parts by weight, preferably. 55 to 70 parts by weight of the propylene block copolymer (A") and 

provided that the total of components (A') and (C) is 100 parts by weight 

^ 2,!i P ^o 0lef il COmP ^ rti0n ° f the preS6nt invention 030 be produced * blendin 9 together the propylene polymer 
(A) ethylene/a-olef.n copolymer (B) and propylene/butene/ethylene terpolymer (C) according to the cSomarvtS 

bv*™", 65 ' , Pr ° Py,ene P °' ymer (A) and ' * a etiVylene/a-ofef in copolyme (B) £y E£ES 

cop*fvmer P S ST ^ZPT? W \ U °* 9afK * m <*"> 0r p ^ lene "om^ymer or propylene ^ 

The melt flow rate (MFR. measured at 190°C under a load of 2.16 kg in accordance with ASTM D1238-ss-n nf tho 

w JUTiSS erin ^^i^. 0 ' the P resent Mention may contain, in an amount not detrimental to the object of the 

present invention, various additives such as other resin components, antioxidants, ultraviolet absorbers ° luSicante 
T^TrTf* 0 a9entS -. f,ame retarders - P*""* ^es. inorganic fillers and o£SX£T' 
AKhough the polyolef.n composition of the present invention can be used without any particular restriction in fields 

in which conventional polyolefins have been employed, it is especially surrabfe for useZ eT^udTSeeXs unrt 

ented f rims, oriented films, filaments, injection molded articles, and blow molded articles 

Although the morphology or product line of the extrudate of the polvolefin composition of the present invention is 
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not particularly limited, the polyolefin composition may be extrusion molded into, for example, sheets, unoriented films, 
pipes, hoses, wire coverings or filaments. In the production of extrudates such as sheets or unoriented films from the 
polyolefin composition of the present invention, conventional extruders can be used. For example, the polyolefin com- 
position can be molten in a single screw extruder, a kneading extruder or a ram extruder or a gear extruder and then 
5 extruded through a T die to produce desired extrudates. Conventionally known molding conditions can be employed. 
The thus obtained extruded sheets and unoriented films are excellent in not only flexibility and impact resistance but 
also transparency. 

The oriented film can be produced from the above sheet or film of the polyolefin composition by means of a com- 
monly employed orienting device. For example, the tenter method (lengthwise/crosswise orientation, crosswise/length- 
10 wise orientation), simultaneous biaxial orientation method or uniaxial orientation method can be utilized. The draw ratio 
of the biaxially oriented film is preferred to be generally in the range of 20 to 70 and the draw ratio of the uniaxially ori- 
ented film is preferred to be generally in the range of 2 to 10. The thickness of the oriented film is preferred to be gen- 
erally in the range of 5 to 200 jim. The thus obtained oriented film is excellent in not only impact resistance but also 
transparency. 

is Moreover, an inflation film can be produced from the polyolefin composition of the present invention. 

The sheet, unoriented film and oriented film of the polyolefin composition of the present invention are so excellent 
in impact resistance and transparency that they find wide applications, for example, as packaging films. Further, they 
have especially excellent moistureproofing properties, so that they are suitable for use as press through packages 
which are employed in packaging medicinal tablets, capsules and the like. 

20 The filament of the polyolefin composition of the present invention can be produced, for example, by extruding the 
molten polyolefin composition through a spinning nozzle. The thus obtained filament may further be subjected to orien- 
tation. This orientation is desirably made to a degree such that the polyolefin is effectively endowed with at least a uniax- 
ial molecular orientation, and the draw ratio thereof is preferred to be generally in the range of 5 to 1 0. The thus obtained 
filament is excellent in flexibility and heat resistance. 

25 The injection molded article of the polyolefin composition of the present invention can be produced by means of a 
commonly employed injection molding machine. Conventionally known molding conditions can be employed. The thus 
obtained injection molded article is so excellent in impact resistance, etc. that it can find wide applications in, for exam- 
ple, automobile interior trims, automobile exterior trims, housings of household electric appliance and containers. 
The blow molded article of the polyolefin composition of the present invention can be produced by means of a corn- 
so monly employed blow molding machine. Conventionally known molding conditions can be employed. For example, the 
extrusion blow molding comprises extruding the polyolefin composition in the molten state at a resin temperature of 100 
to 300°C through a die into a tubular parison, holding the parison in a mold having a morphology with which the parison 
is to be endowed and blowing thereinto air at a resin temperature of 130 to 300°C so that the parison is fitted in the 
mold, thereby obtaining a hollow molded article. The draw ratio thereof is preferred to range from 1 .5 to 5 in the cross- 

35 wise direction. On the other hand, the injection blow molding comprises injecting the polyolefin composition at a resin 
temperature of 100 to 300°C into a mold to form a parison, holding the parison in a mold having a morphology with 
which the parison is to be endowed and blowing thereto air at a resin temperature of 120 to 300°C so that the parison 
is fitted in the mold, thereby obtaining a hollow molded article. The draw ratio thereof is preferred to range from 1 . 1 to 
1 .8 in the lengthwise direction and to range from 1 .3 to 2.5 in the crosswise direction. The thus obtained blow molded 

40 article is excellent in not only rigidity and impact resistance but also transparency. Further, the polyolefin composition 
has excellent flexibility and impact resistance despite that the content of amorphous or low crystalline components is 
relatively small. The blow molded article of such polyolefin composition has high buckling strength. 

According to the present invention, a polyolefin composition whose press molded specimen exhibits a f lexural mod- 
ulus of not greater than 700 MPa, preferably, 200 to 500 MPa can be provided. Further, a blow molded article whose 

45 haze value is not greater than 30%, preferably, in the range of 25 to 5% can also be provided. 

When the flexural modulus is greater than 700 MPa, the flexibility is likely to be insufficient. On the other hand, 
when the flexural modulus is lower than 200 MPa, the buckling strength may be insufficient and shape retention prop- 
erties may be lacking. 

50 EFFECT OF THE INVENTION 

The polyolefin composition of the present invention is excellent in not only flexibility, transparency and mechanical 
strength but also heat resistance and does not suffer from serious deterioration of these properties even when exposed 
to high temperatures. This polyolefin composition of the present invention can suitably be used as packaging articles, 
55 especially, medical blow bottles which are sterilized at high temperatures (e.g., 100°C or higher). 

The molded article such as blow molded article of the present invention has excellent mechanical strength and 
transparency. 
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20 



thes^tfS^ 

In the following Examples, the polymer makeup and properties were measured by the following methods. 

(1) Melt flow rate (MFR): 

(2) Poly^e a r SU, ak * 3 * 216 * 9 " accordance with A S™ D1238-65T 

(3) Intrinsic viscosity [ifl: 
measured at 135°C in decahydronaphthalene. 

(4) Flexural test (flexural modulus (FM)): 
An FM specimen punched from a sheet of 2 mm in thickness pressed at 200*C was tested at * ^ < 

32 mm and a flex speed of 5 mm/min in accordance with ASTM D790 °' 3 ^ ° f 

(5) Izod impact strength (IZ): 

measured at -10°C in accordance with ASTM D256 

(6) Haze: 

25 (7) Room temperature n-decane fractionation: 

«i 9 K? f 3 San ] P,e W8S accurate| y weighed, placed in about 500 ml of n-decane in a thermostatic olass ves 

se of the double p. P e type and the mixture was agitated at 140»C for about 1 hr to corotataESESJJ!^ 

35 

Production Fyamplo 1 
Production of propylene polymer {A)-1 
40 [Preparation of titanium catalyst component (1)] 

alcoho^'h^ chloride, 37.5 ml of decane and 35.1 ml ( 225 mmo.) of 2-ethy.hexy. 
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[Prepolymerization] 

200 ml of purified hexane, 20 mmol of triethylaluminum, 4 mmol of dicyclopentyldimethoxysilane and 2 mmol, in 
terms of titanium atom, of the above obtained titanium catalyst component (1) were charged in a 400 ml glass vessel 
5 purged with nitrogen. Thereafter, propylene was fed into the mixture at a rate of 5.9 N-lit./hr for 1 hr to polymerize 2.8 g 
of propylene per g of the titanium catalyst component (1). 

[Polymerization] 

10 3 kg of propylene, 30 lit. of ethylene and 8 lit. of hydrogen were charged in an autoclave having an internal volume 
of 1 7 lit. and heated to 50°C. Then, 15 mmol of triethylaluminum, 5 mmol of cyclohexylmethyldimethoxysilane and 0.05 
mmol, in terms of titanium atom, of the prepolymerized catalyst obtained above were charged. The mixture was heated 
to 70°C and polymerization was effected for 40 min while maintaining this temperature. 

Thereafter, a vent valve was opened and unreacted propylene was expelled through an integrating flow meter. 

75 Subsequently, 240 litVhr of ethylene, 960 lit./hr of propylene and 15 lit./hr of hydrogen were fed into the polymerizer 
and polymerization was executed at 70°C for 60 min while adjusting the degree of opening of the vent of the polymerizer 
so that the internal pressure of the polymerization system was held at 10 kg/cm 2 -G. A small amount of ethanol was 
added to terminate the polymerization reaction, and any unreacted gas was expelled from the autoclave. 

As a result, 2781 g of polypropylene (propylene block copolymer (A)) as specified in Table 1 was obtained. This 

20 polypropylene contained 20% by weight of decane soluble component whose intrinsic viscosity [r|] was 1.8 dl/g and 
which had an ethylene content of 25 mol% and an MFR of 4.5 g/10 min. 



Table 1 





propylene block room 
temp, n-decane insoluble 


copolymer (A)-1 room 
temp, n-decane soluble 




W (di/g) 


2.0 


1.8 




Tm (°C) 


142 




makeup 


propylene content (mol%) 


95.9 


75 




ethylene content (mol%) 


4.1 


25 




amt (wt.%) 


80 


20 



35 



Production Example 2 

40 Production of propyl en e/butene/ethvlene terpotvmer (C)-1 

[Preparation of titanium catalyst component (2)] 

4.76 g (50 mmol) of anhydrous magnesium chloride, 25 ml of decane and 23.4 ml (150 mmol) of 2-ethylhexyl alco- 
45 hol were heated at 1 30°C for 2 hr to obtain a homogeneous solution. 1 . 1 1 g (7.5 mmol) of phthalic anhydride was added 
to this solution and the mixture was agitated at 1 30°C tor further 1 hr to dissolve the phthalic anhydride in the homoge- 
neous solution. 

The thus obtained homogeneous solution was cooled to room temperature and the whole amount thereof was 
added dropwise to 200 ml (1 .8 mol) of titanium tetrachloride held at -20°C over a period of 1 hr. After the completion of 

so the addition, the temperature of the liquid mixture was raised to 1 10°C over a period of 4 hr and, upon reaching 1 10°C, 
2.68 ml (12.5 mmol) of diisobutyl phthalate was added. The same temperature was maintained under agitation for 2 hr. 
After the completion of the 2-hr reaction, a solid was collected by hot f fltration, re-suspended in 200 ml of TiCI 4 and the 
suspension was again heated at 1 10°C for 2 hr. After the completion of the reaction, the solid was again collected by 
hot filtration and satisfactorily washed with decane at 110°C and hexane until any free titanium compound was no 

55 longer detected in the washings. The thus prepared titanium catalyst component (2) was stored in the form of a hexane 
slurry. An aliquot thereof was dried and the catalyst makeup was examined. 

The thus obtained titanium catalyst component (2) contained 3.1% by weight of titanium, 56.0% by weight of chlo- 
rine, 1 7.0% by weight of magnesium and 20.9% by weight of diisobutyl phthalate. 
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[Polymerization] 



10 



As a result, 13 g of propylene/butene/ethylene terpolymer (C)-1 as specified in Table 2 was obtained. 
Production Example 3 



15 



Production of propyiene/hutene/ethvlpn g terpolympr ( r.yo 

Propylene/butene/ethylene terpolymer (C)-2 as specified in Table 2 
Production Example 2. 



was produced in an analogous manner as in 



20 



25 



30 



Table 2 





propyleneybutene/ethylene 
terpolymer 






(CM 


(C)-2 




In] (dl/g) 


2.1 


2.0 


makeup 


propylene content (mor%) 


59.2 


62.0 




1 -butene content (mol%) 


29.5 


31.5 




ethylene content (mol%) 


11.3 


6.5 



35 



40 



45 



Example 1 

weig^foS^^^ and 0.1 part by 



Table 3 



50 




ethyl ene/a-olef in copolymer 






(B)-1 


(B)-2 


(B)-3 






In] (dl/g) 


1.4 


1.0 


1.5 




makeup 


ethylene 


88 


92 


89 


55 




content (mol%) 












a-olefin content (mor%) 


12(1 -butene) 


8(1-hexene) 


11 (1-octene) 
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Example 2 

A polyolef in composition was produced in the same manner as in Example 1 , except that the weight ratio of each 
resin was changed as indicated in Table 4. Test specimens were prepared from the obtained polyolef in composition and 
5 the properties thereof were measured in the same manner as in Example 1 . The results are given in Table 4. 

Example 3 

A polyolef in composition was produced in the same manner as in Example 1. except that the propylene/1- 
70 butene/ethylene terpolymer (C)-2 produced in Production Example 3 was used as the propylene/1 -butene/ethylene ter- 
polymer and that the weight ratio of each resin was changed as indicated in Table 4. Test specimens were prepared 
from the obtained polyolef in composition and the properties thereof were measured in the same manner as in Example 
1 . The results are given in Table 4. 

15 Example 4 

A polyolefin composition was produced in the same manner as in Example 1 , except that the ethylene/1 -hexene 
copolymer (B)-2 specified in Table 3 was used as the ethylene/ot-olefin copolymer and that the weight ratio of each resin 
was changed as indicated in Table 4. Test specimens were prepared from the obtained polyolefin composition and the 
20 properties thereof were measured in the same manner as in Example 1 . The results are given in Table 4. 

Example 5 

A polyolefin composition was produced in the same manner as in Example 1, except that the ethylene/1 -octene 
25 copolymer (B)-3 specified in Table 3 was used as the ethylene/a-olefin copolymer and that the weight ratio of each resin 
was changed as indicated in Table 4. Test specimens were prepared from the obtained polyolefin composition and the 
properties thereof were measured in the same manner as in Example 1 . The results are given in Table 4. 



30 Table 4 





Example 1 


Example 2 


Example 3 


Example 4 


Example 5 


type of component (A) 


(A)-1 


(A)-1 


(A)-1 


(A)-1 


(A)-1 


type of component (B) 


(B)-1 


(B)-1 


(B)-1 


(B)-2 


(B)-3 


type of component (C) 


(C)-1 


(C)-1 


(C)-2 


(C)-1 


(C)-1 


wt. ratio (A)/(B)/(C) 


70/20/10 


70/15/15 


75/15/10 


75/15/10 


75/15/10 


MFR (g/10min) 


4.2 


4.1 


4.2 


4.5 


4.2 


FM (MPa) 


294 


255 


344 


299 


290 


-10°C IZ(J/m) 


NB*1 


NB 


NB 


NB 


NB 


haze of bottle (%) 


21 


18 


17 


20 


19 



*1: NB = not broken 

45 



Examples 6 to 10 

50 

The propylene polymer (A)-1 obtained in Production Example 1 and each of the propylene/a-olefin/ethylene terpol- 
ymers (C) obtained in Production Examples 2 and 3 were blended together in a varied ratio indicated in Table 5, thereby 
obtaining polyolefin compositions of the present invention. The properties of the obtained polyolefin compositions are 
given in Table 5. 

55 The blending of the propylene polymer (A)-1 and each of the propylene/a-olefin/ethylene terpolymers (C) was 
effected by melt kneading with the use of Harke twin-screw extruder at a resin temperature of 200°C. 
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Table 5 





Example 6 


Example 7 


Example 8 


Example 9 


Example 10 


type of component (A) 


(A)-1 


(A)-1 


(A)-1 


(A)-1 


(AM 


type of component (C) 


(CM 


(C)-1 


(C)-1 


(C)-2 


(C)-2 


wt. ratio (A)/(C) 


90/10 


80/20 


70/30 


90/10 


80/20 


MFR (g/10 rrtin) 


^ 5.2 


4.3 


4.3 


4.8 


4.7 


flexural modulus (MPa) 


442 


324 


216 


491 


422 


haze (%) 


35 


30 


24 


34 


30 



Production Example 4 
20 Production of pro p ylene polvmer f A) -P 
[Prepolymerization] 



25 



30 



35 



40 



45 



50 



pan^at dianT'*" 0 " " ** <"***"™*°> i ™- — «"»*" P^e was fiH„sd off and an isolated sCd was ra*. 



[Main polymerization] 



0 01? mi^Ttn 0 ! ^ 2 heXan6, 0 75 mm °' ° f ^^yaluminum. 0.75 mmol of cyclohexylmethyldimethoxysilane and 

SESSSiF 1 5S3»as2s£ 

irnroaucea and, the feeding of a gaseous mixture of propyl ene/ethylene/1-butene (on ^io/x *T 

Poiymerizaton was executed at 60°C for 1 .5 hr whi,e nSESl^lSK^ ^ 

vacuum As a2T 2 S oJZrT "T W * S by ,ittration »-C overnight in 

mo^Tf nl ! l„ 9 ° f Vopy 1 ™ PO'vmer (A)-2 was obtained, which contained 3.2 mol% of ethylene units 95 2 
mou of propylene unrtsand 1.6 mol%of 1-butene units and which had an intrinsic viscosity [„] of ,"Sa T S 



Examples 11 to 14 



mJ£%l? ) i e Z POiy '? er (A) " 2 ° btained in Productio " Example 4. each of the ethylene/a-olef in copolymers fB) soec 



55 
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Table 6 





Example 1 1 


Example 12 


Example 13 


Example 14 


type of component (A) 


(A)-2 


(A)-2 


(A)-2 


(A)-2 


type of component (B) 


(B)-1 


(B)-1 


(B)-2 


(B)-3 


type of component (C) 


(C)-1 


(C)-1 


(C)-2 


(C)-2 


wt. ratio (A)/(B)/(C) 


60/30/10 


60/20/20 


60/30/10 


60/30/10 


MFR(g/10min) 


6.1 


7.0 


9.8 


6.3 


flexural modulus (MPa) 


333 


320 ; 


328 


318 


-10°C IZ (J/m) 


52 


35 


51 


97 


Haze (%) 


22 


23 


27 


17 



20 

Claims 

1 . A polyolefin composition comprising: 

25 45 to 90 parts by weight of a propylene polymer (A), said propylene polymer (A): 

having an intrinsic viscosity fa] of 0.5 to 10 dl/g (i), 

having a temperature (Tm) of at least 100°C at maximum peak position of an endothermic curve obtained 
when measured by a differential scanning calorimeter (ii), and 
30 comprising 100 to 80 mol% of units derived from propylene, 0 to 10 mol% of units derived from ethylene 

and 0 to 15 mol% of units derived from an a-olefin having 4 to 12 carbon atoms (iii); 

5 to 40 parts by weight of an ethyl ene/a-olef in copolymer (B), said ethyl ene/a-olef in copolymer (B): 

35 having an intrinsic viscosity [t|] of 0.5 to 10 dl/g (i), and 

comprising 70 to 95 mol% of units derived from ethylene and 5 to 30 mol% of units derived from an a-olefin 
having 4 to 12 carbon atoms (ii); and 

2 to 25 parts by weight of a propylene/a-olef in/ethylene terpolymer (C), said propylene/a-olef in/ethylene terpol- 
40 ymer(C): 

having an intrinsic viscosity fa] of 0.5 to 10 dl/g (i), and 

comprising 40 to 77 mol% of units derived from propylene, 20 to 40 mol% of units derived from an a-olefin 
having 4 to 1 2 carbon atoms and 2 to 20 mol% of units derived from ethylene; 

45 

provided that the total of components (A), (B) and (C) is 100 parts by weight. 

2. A polyolefin composition comprising: 

so 75 to 95 parts by weight of a propylene block copolymer (A') t 

said propylene block copolymer (A ) comprising: 60 to 90% by weight of a room temperature n<Jecane 
insoluble component (A'-1), said room temperature n-decane insoluble component (A'-1): 

55 having an intrinsic viscosity fa] of 0.5 to 10 dl/g (i), 

having a temperature (Tm) of at least 100°C at maximum peak position of an endothermic curve 
obtained when measured by a differential scanning calorimeter (ii), and 

comprising 100 to 80 mol% of units derived from propylene, 0 to 10 mol% of units derived from ethyl- 
ene and 0 to 15 mol% of units derived from an a-olefin having 4 to 12 carbon atoms (iii); and 40 to 



15 
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10% by weight of a room temperature n-decane soluble component (A'-2). said room temperature n- 

decane soluble component (A-2): 

having an intrinsic viscosity [nj of 0.5 to 10 dl/g (i). and 

SSene^and 0 l ° ^ "*** * ""^ **** ^ propyiene and 40 to 10 ™'% <* units derived from 
5 to 25 parts by weight of the propylene/a-olefin/ethylene terpolymer (C) defined in claim 1, 
provided that the total of components (A*) and (C) is 100 parts by weight. 
3. A polyolefin composition comprising: 

45 to 90 parts by weight of a propylene block copolymer (A"), 

SSn^ 6 " 6 b ' 0Ck ;^° ,ymer (A 1 oom P rWn B : 60 to 95 parts by weight of a room temperature n^Jecane 
insoluble component (A"-1), said room temperature n-decane insoluble component (A"-1): 



having an intrinsic viscosity [q] of 0.5 to 10 dl/g (i) 

22?* te h m P erature (Tm) of at least 100°C at 'maximum peak position of an endothermic curve 
obta,ned wh en measured by a differential scanning calorimeter (ii) and 

comprising 75 to 100 mol% of units derived from propylene. 10 to 0 mot% of units derived from ethyl- 
ene and 15 to 0 mol% of units derived from an a-olefin having 4 to 12 caibon atoms (Hi), and 40 to 5 

K^^fS. 3 r °° m temperature solub| e component (A"-2). said room temperature n- 

decane soluble component (A"-2): 



25 



30 



having an intrinsic viscosity [nj of 0.5 to 10 dl/g (i) and 

ettXe^rld t0 90 °* ""^ ^ propy,ene and 40 to 10 m °'% <* ^ derived from 

5 to 40 parts by weight of the ethylene/a-olefin copolymer (B) defined in claim 1 ■ and 
2 to 25 parts by weight of the propylene/a-olefin/ethylene terpolymer (C) defined in claim 1 . 

provided that the total of components (A"), (B) and (C) is 100 parts by weight. 
4. A polyolefin composition comprising: 

45 to 90 parts by weight of a propylene homopolymer or random copolymer (A m ), 

said propylene homopolymer or random copolymer (A m ): 
having an intrinsic viscosity [rtf of 0.5 to 10 dl/g (i) 

w a h«n 9 m a ^ r P ^ Ure S f m) * f\ lea$t 1 °°° C 3t maximum peak position * an endothermic curve obtained 
when measured by a differential scanning calorimeter (ii) and 

!nn n r !i^ ? m °' % ° f UnitS derived from P ro PWene, 0 to 10 mol% of units derived from ethylene 
and 0 to 15 mol% of unrts derived from an a-olefin having 4 to 12 carbon atoms (iii); 

5 to 40 parte by weight of the ethylene/a-olefin copolymer (B) defined in claim 1; and 2 to 25 parts by weight 
of the propylene/a-olefin/ethylene terpolymer (C) defined in claim 1, o parts oy weight 

provided that the total of components (A'"). (B) and (C) is 100 parte by weight. 
so 5. A polyolefin composition comprising: 

50 to 75 parte by weight of a propylene block copolymer (A"). 

said propylene block copolymer (A 1 ) comprising: 60 to 90% by weight of a room temperature n-decane 
insoluble component (A -1). said room temperature n^iecane insoluSe component (^VO* 



40 



45 



55 



having an intrinsic viscosity fa] of 0.5 to 10 dl/g (i), 

^ n9 J t r PeratUre (Tm) ° f 31 ,east 100 ° C * 'maximum peak position of an endothermic curve 
obtained when measured by a differentia) scanning calorimeter (ii), and 
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comprising 100 to 80 moI% of units derived from propylene, 0 to 10 mol% of units derived from ethyl- 
ene and 0 to 15 mol% of units derived from an a-olefin having 4 to 12 carbon atoms (iii); and 40 to 
10% by weight of a room temperature n-decane soluble component (A' -2), said room temperature n- 
decane soluble component (A'-2): 
s having an intrinsic viscosity of 0.5 to 10 dl/g (i), and 

comprising 60 to 90 mol% of units derived from propylene and 40 to 10 mol% of units derived from 
ethylene; and 

more than 25 parts by weight but up to 50 parts by weight of a propylene/a-olef in/ethylene terpolymer (C), 
10 said propylene/a-olef in/ethylene terpolymer (C): 

having an intrinsic viscosity [r\] of 0.5 to 10 dl/g (i), and 

comprising 40 to 77 mol% of units derived from propylene, 20 to 40 mol% of units derived from an a- 
olefin having 4 to 12 carbon atoms and 2 to 20 mol% of units derived from ethylene; 

15 

provided that the total of components (A') and (C) is 100 parts by weight. 
6. A molded article comprising the polyolefin composition as claimed in any one of claims 1 to 5. 
20 7. A blow molded article comprising the polyolefin composition as claimed in any one of claims 1 to 5. 
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